Suppression of Ischemia-Induced Hippocampal Pyramidal Neuron Death by Hyaluronan Tetrasaccharide through Inhibition of Toll-Like Receptor 2 Signaling Pathway.
Toll-like receptors (TLRs) are one of the main contributors that induce inflammation under tissue injury and infection. Because excessive inflammation can aggravate disease states, it is important to control inflammation at a moderate level. Herein, we show that hyaluronan (HA) oligomer, HA tetrasaccharide (HA4), could suppress the expression of proinflammatory cytokine IL-1β when stimulated with both TLR2- and TLR4-specific agonists in primary hippocampal neurons. To understand the effect of HA4 against ischemic insult, we performed hypoxic-ischemic (H/I) brain injury against neonatal mice. HA4 treatment significantly prevented hippocampal pyramidal cell death even 7 days after H/I injury, compared with the control mice. Although TLR2 and TLR4 are known as receptors for HA and also act as a receptor for inducing inflammation, only TLR2-deficient mice showed tolerance against H/I injury. Moreover, HA4 administration suppressed gliosis by inhibiting the activation of NF-κB, the downstream target of TLR2, which led to the suppression of IL-1β expression. Taken together, our data suggest that the neuroprotective effect of HA4 relies on antagonizing the TLR2/NF-κB pathway to reduce inflammation through suppressing the expression of proinflammatory cytokines after neonatal H/I brain injury.